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not always indications for endotracheal tube
intubation in patients with facial burn
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Abstract

Background: After clinical evaluation in the emergency department (ED), facial burn patients are usually intubated
to protect their airways. However, the possibility of unnecessary intubation or delayed intubation after admission
exists. Objective criteria for the evaluation of inhalation injury and the need for airway protection in facial burn
patients are needed.

Methods: Facial burn patients between January 2013 and May 2016 were reviewed. Patients who were and were not
intubated in the ED were compared. All the intubated patients received routine bronchoscopy and laboratory tests to
evaluate whether they had inhalation injuries. The patients with and without confirmed inhalation injuries were com-
pared. Multivariate logistic regression analysis was used to identify the independent risk factors for inhalation injuries

in the facial burn patients. The reasons for intubation in the patients without inhalation injuries were also investigated.

Results: During the study period, 121 patients were intubated in the ED among a total of 335 facial burn patients.
Only 73 (60.3%) patients were later confirmed to have inhalation injuries on bronchoscopy. The comparison between
the patients with and without inhalation injuries showed that shortness of breath (odds ratio=3.376, p=0.027) and
high total body surface area (TBSA) (odds ratio=1.038, p=0.001) were independent risk factors for inhalation injury.
Other physical signs (e.g., hoarseness, burned nostril hair, etc.), laboratory examinations and chest X-ray findings were
not predictive of inhalation injury in facial burn patients. All the patients with a TBSA over 60% were intubated in the
ED even if they did not have inhalation injuries.

Conclusions: In the management of facial burn patients, positive signs on conventional physical examinations may
not always be predictive of inhalation injury and the need for endotracheal tube intubation in the ED. More attention
should be given to facial burn patients with shortness of breath and a high TBSA. Airway protection is needed in facial
burn patients without inhalation injuries because of their associated injuries and treatments.
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Background

According to current guidelines and treatment principles,

endotracheal tube intubation is usually recommended

in facial burn patients for the prevention of inhalation
*Correspondence: drfus564@gmail.com injury-related airway obstruction [1]. Patients with spe-
! Department of Trauma and Emergency Surgery, Chang Gung Memorial cific burn sites or specific findings on physical examina-

Hospital, Chang Gung University, Taoyuan, Taiwan _ tions, such as burned nasal hairs or carbonaceous debris
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12873-022-00594-9&domain=pdf

Huang et al. BMC Emergency Medicine (2022) 22:36

in the mouth or sputum, may need early airway protec-
tion. Inhalation injury is a major cause of morbidity and
mortality in patients with burn injury [2]. The immedi-
ately life-threatening consequence of inhalation injury is
upper airway edema and further obstruction. It can be
heralded by hoarseness, retraction, and stridor [3]. In
addition to inhalation injury, intubation decisions in the
emergency department (ED) for burn patients are some-
times made based on the burn type or site [4].

Practically, patients with positive findings on physical
examination, which may indicate the need for airway pro-
tection, are not always intubated [5]. Some patients meet
the current intubation criteria and undergo intubation in
the ED; however, subsequent examinations confirm the
absence of airway damage. These patients are soon extu-
bated because there is no further need for airway protec-
tion. On the other hand, facial burn patients may need
intubation due to other nonairway concerns. In other
words, the diagnosis of inhalation injury remains a clini-
cal judgment based on subjective evaluations. The prob-
ability of overresuscitation for airway injury exists in the
management of burn patients. Therefore, it is important
to develop an objective evaluation rather than relying on
subjective “clinical judgment” to determine the need for
airway protection in burn patients. Burn patients who
need airway protection should be identified in the ED on
the basis of clearer and more precise criteria. Such crite-
ria would prevent unnecessary intubation.

In the current study, the characteristics of facial burn
patients were studied. The role of conventional physi-
cal examinations in the decision regarding the need for
airway protection was evaluated. We hypothesized that
there are specific signs that can be evaluated in the ED to
determine which burn patients need airway protection.
With more precise intubation criteria, unnecessary intu-
bation could be avoided, and delayed treatment could be
minimized.

Methods

Burn patients who presented at our ED were retro-
spectively reviewed in our trauma registry and medical
records from January 2013 to June 2016. Patients with
facial burns (International Classification of Diseases-9:
940.xx and 941.xx) were studied. Endotracheal tube intu-
bation to ensure early airway protection was performed
in patients with positive signs on physical examination
(coughing, hoarseness, sore throat, shortness of breath or
burn marks on nostril hairs, eyebrows, eyelids and hair),
poor PaO, or SaO, on arterial blood gas (ABG) analysis
or positive findings on chest X-ray (CXR), which could
indicate inhalation injuries. In addition, patients may
also be intubated based on the clinical judgment of the
ED physicians. The exclusion criteria of the current study
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included age <16 years, patients without facial burns or
patients who arrived at our ED more than 72 h after the
burn injury.

Our institution serves as a level I trauma center with
24/7 trauma surgeon and burn surgeon availability. Burn
patients receive timely and comprehensive evaluations
and treatment in our ED and burn center (ten beds for
intensive care and ten beds in the general ward). All
burn patients sent to our ED are managed according to
a protocol based on the Advanced Burn Life Support
(ABLS) guidelines [6]. After admission, inhalation injury
is evaluated by subsequent examinations, including rou-
tine bronchoscopy and laboratory tests [7, 8]. Inhalation
injuries are classified into three categories: (1) upper air-
way (above the glottis) injury, which is usually caused by
thermal injury to the mouth, oropharynx or larynx; (2)
lower airway (below the glottis), which is usually caused
by the chemical or particulate constituents of smoke; and
(3) asphyxiants, which is a process in which carbon mon-
oxide or cyanide impairs oxygen delivery to the tissue [9].
Therefore, inhalation injury is confirmed if patients have
positive bronchoscopic findings, such as bronchus/vocal
cord edema, congestion, mucosal ulceration or necrosis
or poor oxygenation on the laboratory test 7, 8, 10].

The severity of inhalation injury is evaluated per the
abbreviated injury scale based on the bronchoscopy find-
ings. (Supplementary Table 1) [11]. Grade O (absence of
carbonaceous deposits, erythema, edema, bronchor-
rhea, or obstruction) indicates no inhalation injury, and
grades 1 to 4 (1: mild injury, minor or patchy areas of
erythema, carbonaceous deposits, bronchorrhea or bron-
chial obstruction; 2: moderate injury, moderate degree
of erythema, carbonaceous deposits, bronchorrhea or
bronchial obstruction; 3: severe injury, severe inflamma-
tion with friability, copious carbonaceous deposits, bron-
chorrhea, or obstruction; 4: massive injury, evidence of
mucosal sloughing, necrosis, endoluminal obstruction)
indicate inhalation injuries ranging from minor to severe.
In the current study, general demographics (age, sex, type
of burn, exposure to smoke or not), vital signs, Glasgow
coma scale (GCS) score, laboratory examination results
(arterial blood gas analysis and HbCO) and physical
examination findings in the ED were recorded and ana-
lyzed. The total body surface area (TBSA) estimation and
burn degree were obtained from the initial assessment
by the specialist burn surgery team. The revised trauma
score (RTS) was calculated to evaluate the condition of
the trauma patients upon arrival at the ED [12].

First, patients who were and were not intubated were
compared. Second, patients with and without definitive
inhalation injury, as confirmed on subsequent bronchos-
copy or laboratory tests, were compared. Then, statisti-
cally significant variables in the bivariate analysis were
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included in a multivariate logistic regression (MLR)
model. Independent risk factors and the associated odds
ratios for inhalation injury in facial burn patients were
analyzed. Third, patients who did not undergo intuba-
tion in the ED but underwent intubation after admission
were studied in detail. Finally, the relationship between
the TBSA and the true need for airway protection was
analyzed.

Statistical analysis was performed with Excel and
SPSS™ (Statistical Package for the Social Sciences, Chi-
cago, IL, USA). The numerical data are presented as the
means + standard deviations, and the nominal data are
presented as numbers with percentages. Bivariate analy-
ses were performed using Student’s t test and the chi-
square test. A value of p <0.05 was considered statistically
significant. In the MLR model, a confidence interval (CI)
not including or crossing 1.000 was considered statisti-
cally significant.

Results

This retrospective study took place from January 2013
to June 2016 (42 months) and included an initial total
of 1,004 burn patients, 335 of whom ultimately met
the inclusion criteria. The mean age of the patients was
40.9 years, and 258 (77.0%) were male. The mean TBSA
of these patients was 16.0%. The mean length of stay in
the intensive care unit was 18.2 days, and the mean hos-
pitalization duration was 20.3 days.
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The patient distribution and study protocol of the cur-
rent study are shown in Fig. 1. In the ED, 121 patients
(36.1%, 121/335) underwent endotracheal tube intuba-
tion based on the clinical judgment of ED physicians. Of
these patients, 73 (60.3%, 73/121) had inhalation injuries
that were confirmed on bronchoscopy or laboratory tests
after admission, whereas 39.7% (48/121) of the intubated
patients did not have inhalation injuries. In the patients
without inhalation injuries who underwent intubation in
the ED (N=48), fifteen were extubated within three days
after admission. In other words, the endotracheal tubes
were retained for longer than three days in 33 patients
because of other reasons for intubation (need for surger-
ies under general anesthesia, other associated injuries,
etc.). On the other hand, among the patients who were
not intubated in the ED, 10 (4.7%, 10/214) underwent
intubation after admission. Two of them had inhala-
tion injuries. Per the clinical judgment of ED physicians
for primary intubations, the sensitivity and specificity of
inhalation were 97.3% and 81.5%, respectively.

Table 1 compares the patients who were and were not
intubated in the ED. The patients who were intubated
in the ED had a significantly higher proportion of flame
burns (77.7 vs. 46.7%, p<0.001), lower GCSs (13.8 vs.
14.7, p<0.001), higher TBSAs (27.9 vs. 9.8%, p<0.001)
and lower RTSs (7.6 vs. 7.8, p<0.001) than the patients
who were not intubated. In addition, the group of intu-
bated patients had significantly higher proportions
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Fig. 1 Study population, protocol and key numbers in the current study

#The decision to intubate was based on the clinical evaluation.
[1$ Inhalation injury was confirmed by routine bronchoscopy or laboratory tests after admission.
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Table 1 Comparisons between facial burn patients who did and did not undergo intubation in the ED
Variables Facial burn patients (N=335) p-value
Intubation in the ED (+) (N=121) Intubation in the ED (-) (N=214)
Demographics
Age 380+ 16.1 4224189 0.064
Male 91 (75.2%) 167 (78.0%) 0.648*
Types of burn (N, %) <0.001*
Flame burn 94 (77.7%) 100 (46.7%)
Scald burn 1 (0.8%) 49 (22.9%)
Chemical burn 16 (13.2%) 47 (22.0%)
Electrical burn 10 (8.3%) 18 (8.4%)
TBSA (%) 2794231 98+55 <0.001
Condition upon ED arrival
SBP (mmHg) 154.1£31.1 155.6+£286 0.652
Pulse (/minute) 99.8420.2 93.2+644 0219
RR (/minute) 209+4.1 199+86 0516
Temperature (°C) 363407 364407 0.694
GCS 138126 147+1.1 <0.001
RTS 76+06 78+0.1 <0.001
Laboratory examinations and imaging studies
pH 73401 74£0.1 <0.001
PaCO, (mmHg) 3824130 36.5+6.1 0.175
HCO;™ (mmol/L) 212438 234146 <0.001
Sa0, (%) 905+ 16.1 96.4+61.5 0315
HbCO (%) 34442 22417 0.008
Positive CXR (N, %) 63 (52.1%) 49 (22.9%) <0001*
Positive physical examination
Nostril hair (N, %) 51(42.1%) 27 (12.6%) <0001%
Eye (N, %) 35 (28.9%) 31 (14.5%) 0.001%
Hair (N, %) 31 (25.6%) 25 (11.7%) 0.001%
Cough (N, %) 6 (5.0%) 3(1.4%) 0.053*
Sore throat (N, %) 6 (5.0%) 3(1.4%) 0.053*
Hoarseness (N, %) 9 (7.4%) 2(0.9%) 0.001*
Dysphagia (N, %) 1(0.8%) 0 (0.0%) 0.183*
Shortness of breath (N, %) 24 (19.8%) 4(1.9%) <0001*
Exposure to smoke (N, %) 24 (19.8%) 11 (5.1%) <0.001*

ED Emergency department, SBP Systolic blood pressure, RR Respiratory rate, CXR Chest X-ray, TBSA Total body surface area, RTS Revised Trauma Score

Values are reported as the means £ SDs
Student’s t-test, * chi-squared test

of patients with burned nostril hair (42.1 vs. 12.6%,
p<0.001), eye injuries (28.9 vs. 14.5%, p=0.001), burned
hair (25.6 vs. 11.5%, p=0.001), hoarseness (7.4 vs. 0.9%,
p=0.001), shortness of breath (19.8 vs. 1.9%, p<0.001),
positive CXR (52.1 vs. 22.9%, p<0.001) and exposure to
smoke (19.8 vs. 5.1%, p <0.001).

Table 2 compares patients with and without inhalation
injuries as confirmed on bronchoscopy or laboratory tests
after admission. Compared with the group of patients
without inhalation injuries, the group of patients with

inhalation injuries had a significantly lower GCS (13.8 vs.
14.5, p<0.001), lower pH value (7.3 vs. 7.4, p<0.001) and
lower HCO;- level (20.5 vs. 23.1 mmol/L, p<0.001) on
arterial blood gas analysis and higher HbCO value (3.6 vs.
2.5%, p=0.023), higher TBSA (31.5 vs. 12.1%, p<0.001),
lower RTS (7.5 vs. 7.8, p<0.001) and larger percent-
ages of patients with burned nostril hair (39.7 vs. 18.7%,
p<0.001), hoarseness (9.6 vs. 1.5%, p=0.010), positive
CXR (53.4 vs. 27.9%, p<0.001) and exposure to smoke
(19.2 vs. 8.0%, p=0.011). However, the MLR analysis
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Table 2 Comparisons between facial burn patients with and
without inhalation injuries

Variables Facial burn patients (N=335) p-value
Inhalation Inhalation
injury (+) injury (-)
(N=73) (N=262)
Demographics
Age 3741134 41.6+£20.1 0.071
Male 51 (69.9%) 207 (79.0%) 0.841%
Types of burn (N, %) 0.099
Flame burn 194 40 (54.8%) 154 (58.8%)
Scald burn 50 11(15.1%) 39 (14.9%)
Chemical burn 63 14 (19.2%) 49 (18.7%)
Electrical burn 28 6 (8.2%) 22 (8.4%)
TBSA (%) 31.5+£18.1 121+64 <0.001
Condition upon ED arrival
SBP (mmHg) 150.8+396 156.2+314 0.094
Pulse (/minute) 984+19.5 9484234 0.777
RR (/minute) 200+14 203425 0.308
Temperature (°C) 364405 364406 1.000
GCS 13.84+4.8 145+£26 <0.001
RTS 75408 78+02 <0.001
Laboratory examinations and imaging studies
pH 73+04 74+£04 <0.001
PaCO, (mmHg) 3921127 365+70 0.047
HCO;™ (mmol/L) 205+44 23.1+42 <0.001
Sao, (%) 88.8+125 9554398 0.290
HbCO (%) 36+£21 25+£19 0.023
Positive physical examination
Nostril hair (N, %) 29 (39.7%) 49 (18.7%) <0.001*
Eye (N, %) 17 (23.3%) 49 (18.7%) 0.384%
Hair (N, %) 17 (23.3%) 39 (14.9%) 0.089°
Cough (N, %) 3(4.1%) 6(2.3%) 0.395°
Sore throat (N, %) 2. 2.7%) 7 2.7%) 0975
Hoarseness (N, %) 7 (9.6%) 4 (1.5%) 0.010*
Dysphagia (N, %) 0 (0.0%) 1 (0.4%) 1.000°
Shortness of breath 16 (21.9%) 12 (4.6%) <0.001*
(N, %)
Positive CXR (N, %) 39 (53.4%) 73 (27.9%) <0.0017
Exposure to smoke 14 (19.2%) 21 (8.0%) 0011%

(N, %)

ED Emergency department, SBP Systolic blood pressure, RR Respiratory rate, CXR
Chest X-ray, TBSA Total body surface area, RTS Revised Trauma Score

Values are reported as the means + SDs

Student’s t-test, ¥ chi-squared test

showed that only TBSA (odds ratio=1.038, p=0.001)
and shortness of breath (odds ratio=3.378, p=0.027)
were independent risk factors for inhalation injuries in
facial burn patients (Table 3).

Figure 2 shows the relationships between the TBSA
and the proportion of patients intubated in the ED and
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Table 3 Multivariate logistic regression analysis identifying
independent risk factors for inhalation injury in patients with
facial burn

Variables p-value®  Odds of 95% CI

inhalation

injury Lower  Upper
GCSinED 0.393 - - -
TBSA (%) 0.001 1.038 1.015 1.062
RTS 0.593 - - -
Nostril hair 0.208 - - -
Hoarseness 0.185 - - -
Shortness of breath 0.027 3378 1.151 9.910
Positive CXR 0.351 - - -
Exposure to smoke 0.143 - - -
PH 0.559 - - -
PaCO, (mmHg) 0.855 - - -
HCO;™ (mmol/L) 0450 - - -
HbCO (%) 0.586 - - -

GCS Glasgow coma scale, ED Emergency department, TBSA Total body surface
area, RTS Revised Trauma Score, CXR Chest X-ray, C/ Confidence interval

* Multivariate logistic regression

the proportion of patients who truly needed intubations
(inhalation injury, need for surgery under general anes-
thesia, need for treatment of other injuries, etc.). With
increasing TBSA, the proportions of both patients intu-
bated in the ED and patients who truly needed intuba-
tions increased. In addition, the proportion of patients
intubated in the ED was substantially higher than the
proportion of patients who truly needed intubation in
all categories of TBSA. All the patients with a TBSA over
60% were intubated in the ED regardless of whether they
had inhalation injuries. The details of the patients who
received endotracheal tube intubation after admission
are listed in Table 4.

Discussion

Traditionally, the diagnosis of inhalation injury has usu-
ally been based on a combination of clinical evalua-
tions, such as patient history or physical examinations.
Some physical findings have been considered indica-
tors of a higher likelihood of laryngeal edema or inha-
lation injuries above the glottis and thus a greater need
for intubation. A previous study demonstrated that stri-
dor, shortness of breath, facial burns, singed nasal hairs,
cough, soot in the oral cavity and history of being in
an enclosed space with the fire should be strongly con-
sidered indicators for early intubation [13]. However,
physical examinations are usually subjective evaluations.
Diagnostic modalities such as laboratory examinations or
chest X-ray may objectively contribute to the evaluation
of inhalation injury [14, 15].
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Table 4 Characteristics of patients who
intubation after admission

received delayed

Patient Age Sex Reason for TBSA (%) Intubation

intubation duration

(days)

Patient1 22 M Surgery 18 2
Patient2 37 M Surgery 20 3
Patient3 18 M Surgery 27 5
Patient4 25 M Surgery 12 2
Patient5 55 M Pneumonia 50 19
Patient6 31 F Pneumonia 55 31
Patient7 59 M Shock 60 26
Patient8 24 M ARDS 60 28
Patient9 65 M Inhalation injury 35 15

(Gr.2)
Patient 10 42 M Inhalation injury 20 11

Gr.1)

TBSA Total body surface area, ARDS Acute respiratory distress syndrome

Similar to the findings of previous studies and current
guidelines for facial burn management, in the current
study, the patients who were intubated in the ED had sig-
nificantly more positive signs on physical examinations
or abnormal blood gas analysis results (Table 1). How-
ever, after undergoing bronchoscopy or laboratory tests

as a definitive evaluation, 39.7% of the intubated patients
were not found to have airway injuries (Fig. 1). The sen-
sitivity of inhalation injury diagnosis was 97.3% based on
the ED physician’s clinical judgment, but the specificity
was only 81.5%. Furthermore, notably, the proportion of
intubated patients was higher than the proportion with
inhalation injuries, regardless of the TBSA (Fig. 2). These
facts indicate that some airway protection procedures
might be considered overresuscitation and that posi-
tive physical examinations are too sensitive to be used to
make an intubation decision. Positive signs on physical
examination may be indicators for intubation in the ED
but may not correlate with the presence of a true need for
intubation. In 2011, Mackie reported that a higher pro-
portion of burn patients were treated with mechanical
ventilators since 1997, whereas the severity of burn injury
remained unchanged. A trend toward aggressive intuba-
tion for burn patients was observed [16].

Therefore, more objective evaluations of the indica-
tion for early intubation are needed. The MLR analysis
in the current study revealed that most positive signs on
physical examinations, laboratory examinations and CXR
results could not be used to significantly predict inha-
lation injury (Tables 2 and 3). Shortness of breath is an
easy-to-identify sign that is an independent risk factor
for inhalation injury in facial burn patients. In addition, a
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high TBSA may also be independently predictive of inha-
lation injury. Every one percent increase in the TBSA was
associated with a 1.038-fold increase in the odds of inha-
lation injury (p=0.001, odds ratio=1.038).

In the current study, positive correlations between
TBSA and the odds of the need for intubation and intu-
bation were both observed. All the patients with a high
TBSA (>60%) were intubated in the ED, even if they had
no sign of inhalation injury. However, we observed that
there were still approximately 20% of these high TBSA
patients who had no true need for airway protection
(inhalation injury on bronchoscopy, need for surgery or
need for treatment of other injuries) and were extubated
within three days after admission. It cannot be said that
these intubations are “unnecessary”. We understand that
the airway protection is a vital procedure for major burn
patients during the primary evaluation and resuscitation.
It is difficult to evaluate if the patient has true need for
intubation or not within a short period in the ED. The
aggressive resuscitation with airway protection is always
considered. This implied that for severe burn patients
(with a higher TBSA), inhalation injury is not the only
indication for intubation. Steinvall, I and Liffner, G et al.
reported that acute respiratory distress syndrome can
develop in burn patients without inhalation injury due
to an inflammatory process mediated by the effect of the
burn, and this pathophysiology process is not associated
with inhalation injury [17, 18]. Dries et al. also reported
that critical burn patients may develop several lung inju-
ries, such as sepsis, ventilator-induced lung injury or sys-
temic inflammation, in addition to inhalation injury [19].
On the other hand, ten patients (8.3%, 10/121) under-
went intubation after admission, not in the ED. Most
of these patients (80%, 8/10) were intubated because
they needed to undergo surgery under general anesthe-
sia (four patients) or because they had complications of
severe burn injuries (TBSA >50%) (four patients). Only
two patients had delayed symptoms of inhalation injury
(shortness of breath or hoarseness) (Table 4). Among the
patients who underwent intubation, 33 (27.3%, 33/121)
patients did not have inhalation injuries (bronchoscopy
grade=0), although they remained intubated for longer
than 3 days. Upper airway edema usually resolves within
2-3 days. These prolonged intubations implied that
these patients were not intubated due to airway edema,
a common complication of inhalation injury, and other
reasons. Therefore, in addition to the management of
inhalation injury, intubation still plays a significant role in
stabilizing and treating other associated injuries. Airway
management, as a part of resuscitation, should be consid-
ered for all burn-associated injuries, not only inhalation
injuries.
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The major limitations of this study are its retrospective
nature and the small patient sample, which was obtained
from a single institution. In addition, there were some
patients with missing records of physical examinations
and reasons for intubation. The aforementioned limita-
tions notwithstanding, the results provide important
information about the role of airway protection in the
management of facial burn patients. A prospective study
with a larger patient sample size should be designed to
determine the accurate indications for endotracheal tube
intubation in the ED.

Conclusion

In the management of facial burn patients, conventional
physical examinations may not always be predictive of
inhalation injury and the need for endotracheal tube
intubation in the ED. More attention should be given to
facial burn patients with shortness of breath and a high
TBSA. Airway protection may be needed in facial burn
patients without inhalation injury because of their associ-
ated injuries and treatment.
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